Abstract -The paper suggests a model for social network based on a growing network. The model we propose can fit the following two properties: (1) 'scale-free property' which has power law degree distribution, and (2) 'small-world property' which has high clustering coefficient. In addition, the model is modified to match s-metric property. The s-metric property describes the level of high degree nodes connect to other ones, which was proposed in 2005.
Introduction
In last ten years, many social network models were proposed [1] [2] [3] [4] . We present an email network model which also serves as a social network [5] . The social network model has been used for the simulation of epidemiological transmission [6] , the rumor spreading [7] , and the spread of computer viruses in email network [8] . Since social networks can be found in many aspects of our lives, it is worth to investigate how they work precisely. In this paper, we propose a scale-free property with tunable clustering coefficient social network model based on a growing network. Then we modify the network model by smax property. In addition, the study includes the analysis of real social network data.
Scale-Free
A scale-free network is inspired by empirical studies such as the Internet backbone network [9] , web documents link network [ 10 ] , and email network [ 11 ] [ 12 ] . One distinguishing property of scale-free network is that it consists of a few large connected nodes and most small connected nodes. Baraba'si and Albert proposed an algorithm to construct a scale-free network [13] . The network grows by adding one new node at a time, denoted by t, that randomly connects to m nodes already in the network. The connecting probability depends on the node degree it was connected to.
For node i with node degree k1, the connecting probability is denoted by Cheng-Chin Lin Department of Information Technology and Communication Tung Nan Institute of Technology, Taiwan. kevinlin@ieee.org (1) and the connectivity distribution pr(k), which is defined by the probability of a node having k edges. The connectivity distribution for scale-free networks is a decaying function of k's power following increasingly disordered until for p=1 all edges are rewired randomly. Increasing p increases randomness.
S-metric
In 2005, Li et al. [15] defined a "s-metric", that measures the extent to which high-degree nodes connect to other highdegree nodes. Let g be an undirected graph with edge-set £, and let degree of node i be di, then define the metric s(g)= Zd1d, (i,j)EE (3) and the smax is the maximum value of s(g). The value of s(g)1smax , denoted by S, describes the level of a large hub connected to another large hub, and it is more close to 1 since more hubs are connected in the network. In this paper, we use the algorithm of table 1 to implement the smax in simple graph. Table 1 . The algorithm of Smax in simple graph. 1 
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100 1000 degree k Figure 1 . The log-log degree distribution plot of the PFW network, the slope of the line is -1.292.
Empirical Networks
Many real world networks such as the collaboration network of movie actors [16] , and the co-authorship network of neuroscientists [1] , which provide both the property of the small-world and that of the scale-free.
We collected a real data from the People Fisher Website (PFW) at September 2006 [17] , which is a web site of a blog style. We analyzed the user data with their setting of friends. If user A makes user B as his/her friend and user B also makes user A as his/her friend in their web pages, then one edge between node A and B is added. Total number of users on the web site is 2789, and the connected network consists of 2738 nodes and 9333 edges after deleting useless records. Figure 1 shows the degree distribution of the PFW network. Table 2 is the results of the average distance L, clustering coefficient C, tail index y and s(g)1Smax value.
In the PFW network, the average distance L is very small, since the maximum node degree, the creator of the website, is 2629. The creator sets about 96% of the total users to be his friends. The degree K in BA model is K 2mt t+mO (6) and the number of extra edges should be added to the network is
When adding the extra edges(i, j) which follows the weight of smax probability:
, and i j. PO ,didi
It will make the large hubs have large probability to connect to large ones rather than small degree nodes connect to other small nodes.
When adding one new node and its edges, we define its preferential attachment as PA, and the attachment of making friend as FA. Table 3 shows the comparison with our model, the growing model proposed by Holme and Kim [4] , and the dynamic model proposed by Tsai, Lin and Hsiao [5] 
Simulation
We use our model to simulate the propose social network model and compare with the PFW experimental results. Table  4 summarized the comparison. The suitablefin our model for the PFW network is 0.35. Figure 2 shows the degree distribution of our model for the PFW network with f0.35. Figure 3 demonstrates the S in three conditions: constructed network before extra edges added, extra edges added by (8) and extra edges added by random. We find that our model can raise the S significantly. Figure 4 shows the clustering coefficient relationship with the same parameters of figure 3, and this is absolutely for large f made large C. Figure 5 shows the tail index relationship with the same parameters of figure 3 , and the morefmakes, the less y is. 100 200 300 400 500 600 700 800 900 1000
Extra edges added Figure 5 . The tail index 7 with N=2738, f=0.05-0.55. The average degree k by (6) in the constructed network before extra edges added is 5.991, and the others after edges added by (7) are 6.817.
At the same time, we use other parameters to simulate the social network. Figure 6 shows the results of S with N=2000, m=3 and _fo.I for various additional edges. We find that more extra edges added by (8) , the higher the S will become than by random. In the right portion of this figure, the breadth of increasing is lower than left. The reason is that the more additional edges added by (8) cause most large hub-nodes to be connected, and this is less helpful for S by connecting nodes with small degree. Figure 7 shows the clustering coefficient C with the same parameters of figure 6 . When we add additional edges by (8) , the C will increase slowly; but if we add by random, the result is decreasing C. Figure 8 demonstrates the tail index 2' with the same parameters of figure 7 . We find that the more additional edges added by (8) , the lower 2' will become than by random. The reason is that (8) will make large hub-nodes become larger, and the position of these nodes will be on the right portion in log-log degree distribution plot, and that causes the slope of line, that is -2, to appear flatter than before, thus resulting in smaller 2'. In this paper, we present a social network model that combine the degree distribution property of a scale-free network model and the clustering coefficient property of a small-world network. In the connectivity of high-degree nodes, our model can provide very high value than random. In addition, the simulation results of the proposed model closely match the empirical network degree distribution and the clustering coefficient.
The social network can be used for the simulation of epidemiological transmission [6] , the rumor spreading [7] , and computer virus dissemination [8] . In recent years, we were warned of the great probability of bird flu spreading [18] , since if bird flu turns out to be person-to-person infectious diseases, the ability of transmission will rise substantially. Using social network model to simulate it will allow us to predict its damage under different measures. That is important why we study social network.
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